Strand-specific binding to duplex DNA ends by the subunits of the Escherichia coli RecBCD enzyme.
RecBCD enzyme of Escherichia coli unwinds DNA from duplex DNA ends to produce single-stranded DNA, a central intermediate in the major (RecBCD) pathway of homologous recombination. To help elucidate the mechanism of unwinding we studied the complex of RecBCD enzyme bound to duplex DNA ends in the absence of ATP, a cofactor required for unwinding. In this complex the terminal 16 or 17 nucleotides of the 3' terminated strand and the terminal 20 or 21 nucleotides of the 5' terminated strand were protected from DNase I cleavage. u.v.-irradiation of the complex cross-linked the RecB subunit to the 3' terminated strand and the RecC and RecD subunits of the 5' terminated strand. Studies using pyridoxal 5-phosphate, an inhibitor of the RecBCD enzyme, corroborated the cross-linking studies and revealed a conformational change in the enzyme upon binding to DNA. Based on these results and proposals by others, we present a model for the mechanism of DNA unwinding by RecBCD enzyme.